Treatment Preparation
After the selection of the treatment plan, the treatment parameters must be recorded on a special form which will be used as a permanent record during the whole course of treatment. It is conceivable that most of these parameters could be produced by the treatment planning system, transferred automatically to the simulator where the treatment feasibility is checked and then to the treatment machine for monitoring or automatic set-up (Chavaudra et al., 1970) .
Automatic Recording
Most recent simulators and treatment machines are equipped with position sensors and soon all will have microprocessors which will allow access to the different mechanical parameters (gantry angle, collimator setting, couch position, etc.) and the monitor setting and/or elapsed time. This allows the relevant parameters to be recorded for each session (Mohan and Caley, 1983a) . Patient identification is also needed and this could be typed on a keyboard or recalled from a massstorage device. Data may be printed out at each session on individual patient forms and also in the form of a daily log for the machine. Data may also be recorded for subsequent retrieval at any time during the course of treatment.
The recorded information may be used retrospectively to search for errors either systematically for all patients or only for cases where doubt has been specifically expressed. If systematic searches are performed, it is more convenient to use a treatment monitoring procedure.
An indication of the types of errors (mistakes and uncertainties) and the frequency with which they occur can be found in Table 7 .4 in ICRU Report 24 (lCRU, 1976) .
Treatment Monitoring
Treatment monitoring consists of ensuring that, for each patient set-up, the machine parameters are set according to the prescribed values. This requires a check and confirm system that compares two data sets-one related to the treatment machine (as described in Section 8.2) and the other related to the prescription (Rosenbloom et al., 1977) . The pre-47 scribed data should be obtained from the selected computed plan but, for practical reasons, they are often taken from the simulator or from the first set-up. This is acceptable only if the compatibility between these different steps is independently assessed. The data are transferred to the check and confirm system either manually (keyboard) or automatically. The information is stored on a suitable medium (magnetic cards, mass storage disks, floppy disks, etc.) and recalled for each session.
Such systems are generally designed so that it is not possible to switch the therapy machine on if a discrepancy in excess of a predetermined amount exists between set-up and prescription. Visible and audible warnings may also be produced. Different systems deal with error conditions in different ways. Some allow the technician or some other specified staff member to use an override key and carryon. The reason for the deviation should always be clarified. In some systems, the fact that an error condition existed prior to detection and correction, is recorded permanently. This allows a full analysis of error rates to be made.
The problem associated with patient positioning and immobilization remains. Satisfactory solutions have not been found, except in cases where immobilization jigs are used. Therefore, monitoring systems have been criticized because they are not able to deal with all parameters.
Automatic Set-Up and Dynamic Treatment
Radiotherapy machine parameters such as gantry angle, diaphragm settings and head rotation are normally set within the treatment room. Dose and time are set outside at the operating desk but it is a relatively simple matter to arrange for all the parameters to be set externally. A further extension is to do away with the conventional knobs, switches and meters and replace the whole console with a visual display terminal and keyboard. Such an arrangement can be controlled with a microprocessor and the operator may enter the required parameter values via the keyboard. Another step is to arrange the setting of these parameters to be made automatically in response to information coded on a suitable medium; for example, a magnetically encoded card for each patient, or a file on a disk.
The advantages of automatic set-up are controversial: full automation theoretically relieves operators of some work and saves time. However, it raises other problems such as reproducibility, safety and patient acceptance. A check and adjustment of patient posi-tion is practically always necessary after the machine set-up. Therefore, only partial automation may be considered to be practical.
It is frequently difficult to load and unload heavy objects such as wedges and shielding blocks. Dynamic field changing can be achieved only by driving the field defining jaws in or out as the treatment proceeds (Neblett et al., 1976; Kijewski et al., 1978) . In addition, the patient can be moved relative to the beam so as to follow the shape of a target (Davy et at., 1975; Mantel et al., 1977) . These ideas have been extended to three-dimensional conformation therapy by using , 1978.) multi-leaf collimators which permit the beam configuration to be changed at different levels in the body. Anatomical data are transferred to the computer, from CT images, by a digitizer and the information is updated as the couch is moved longitudinally, transversally and in height [Matsuda et al., 1981; Tanaka et at., 1981; Chin et at., 1981; Levene et at., 1978) , (Figure   8.1») .
The clinical value of these efforts has yet to be proven.
Documentation
An adequate system of documentation must permit a comprehensive description of a given treatment, both during actual treatment and for long-term follow-up of the patient. Usually, recording of therapy given is done on special treatm.ent record forms as discussed in the previous chapter. Data from such forms may be entered into a computerized patient register (Gustafsson et at., 1973) . With automatic recording, as described in Section 8.2, data may be obtained directly for use in such a patient register. However, at the conclusion of treatment, data reduction may take place so that only the most relevant data will be permanently stored. It is recommended that all information needed to allow a reconstruction of the treatment course be kept, including the target absorbed-dose values according to the specification of ICRU Report 29 (ICRU, 1978) .
The total set of variables to be collected and stored in a clinical register has been discussed at length, and the reader is referred to the references treating this subject (Snelling and Wambersie, 1970; Hansluwka, 1984; Lamm et at., 1984a) .
